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$\Omega$ , $\Omega_{0}$ , $\Omega_{0}$




, 1 . , 2 Poisson
, .
$R^{2}$
$\mathrm{r}_{0}$ $\Omega$ . , , Poisson
:
1 $f\in L^{2}(\Omega)$ $g\in H^{1/2}(\Gamma 0)$ , $u\in H^{1}(\Omega)$ :
$-\Delta u=f$ in $\Omega$ ,
$u=g$ on $\Gamma_{0}$ .
, $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}f$ .
, 2 . 2 $v=(v_{x}, v_{y})T$
rot $v= \frac{\partial v_{y}}{\partial x}-\frac{\partial v_{x}}{\partial y}$ , $\mathrm{d}\mathrm{i}\mathrm{v}v=\frac{\partial v_{x}}{\partial x}+\frac{\partial v_{y}}{\partial y}$
. :
$H(\mathrm{r}\mathrm{o}\mathrm{t}, \Omega):=$ { $v\in L^{2}(\Omega)^{2}$ ; rot $v\in L^{2}(\Omega)$ },
$H(\mathrm{d}\mathrm{i}\mathrm{v}, \Omega):=\{v\in L^{2}(\Omega)^{2} ; \mathrm{d}\mathrm{i}\mathrm{v}v\in L^{2}(\Omega)\}$ .
$\Gamma_{0}$
$\tau$ , $H$
$B$ $B=\mu H$ . , $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}J$ ,
$\mu$ , . , :
2 $J\in L^{2}(\Omega)$ $\overline{H}_{\tau}\in H^{-1/2}(\Gamma_{0})$ ,
$H\in H(\mathrm{r}\mathrm{o}\mathrm{t}, \Omega)\cap H(\mathrm{d}\mathrm{i}_{\mathrm{V}}, \Omega)$ :
rot $H=J$, $\mathrm{d}\mathrm{i}\mathrm{v}B=0$ in $\Omega$ ,
$H\cdot\tau=\overline{H}_{\tau}$ on $\Gamma_{0}$ .
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2 Dirichlet-Neumann
1 2 $\Omega$ , .
, $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}f$ $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}J$ $\Gamma_{1}$ . , $\Gamma_{1}$ $\mathrm{r}_{0}$
dist $(\Gamma 1, \Gamma 0)>0$ . , $\Omega$ $\Gamma_{1}$ , $\Omega_{0}$
$\Omega_{1}:=\Omega\backslash \overline{\Omega_{0}}$ . , $i=0,1$ , $n_{i}$ , \tau $\Gamma_{1}$ $\Omega_{i}$
( 1). , 1 2 $u,$ $H$ $\Omega_{0}$
1:
$u|_{\Omega_{\mathrm{O}}},$ $H|_{\Omega_{\mathrm{O}}}$ .
1 , Dirichlet-Neumann (D-N ) [9]:
Step 1. $\lambda^{(0)}\in H^{1/2}(\Gamma_{1})$ , $k:=0$ .
Step 2. $\Omega_{1}$ Laplace Dirichlet :
$\Delta u_{1}^{(k)}=0$ in $\Omega_{1}$ ,
$u_{1}^{(k)}=\lambda^{(k)}$ on $\Gamma_{1}$ .
Step 3. $\Omega_{0}$ Poisson :
$-\Delta u_{0^{k)}}^{(}=f$ in $\Omega_{0}$ ,
$\frac{\partial u_{0}^{(k)}}{\partial n_{0},(k)}=-\frac{\partial u_{1}^{(k)}}{\partial n_{1}}$
on $\Gamma_{1}$ ,
$u_{0}$ $=g$ on $\Gamma_{0}$ .
Step 4. :
$\lambda^{(k+1)}=\alpha_{k}u_{0}^{(}k)-\alpha_{k})\lambda^{(}k)+(1\text{ }$ on $\Gamma_{1}$ .
, $\alpha_{k}$ .
Step 5. $k:=k+1$ , Step 2 .
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, 2 . $\Omega_{1}$ ,
rot $H=0$, $\mathrm{d}\mathrm{i}\mathrm{v}(\mu H)=0$ in $\Omega_{1}$ (1)
. $\varphi$
rot’ $\varphi=(\frac{\partial\varphi}{\partial y},$ $- \frac{\partial\varphi}{\partial x})^{T}$
, $\mu H=B=\mathrm{r}\mathrm{o}\mathrm{t}^{*}A$ $A\in H^{1}(\Omega_{1})$ , (1) Laplace
$\Delta A=0$ in $\Omega_{1}$
. , $\Gamma_{1}$
$H \cdot\tau_{1}=-\frac{1}{\mu}\frac{\partial A}{\partial n_{1}}$ , $B \cdot n_{1}=\frac{\partial A}{\partial\tau_{1}}$ .
. $A$ , $A$ , Laplace
, $|x|arrow\infty$ , $|A(x)|arrow 0$ .
D-N , 2 , :
Step 1’. $\lambda^{(0)}\in H^{-1/2}(\Gamma_{1})$ , $k:=0$ .
Step 2’. $\Omega_{1}$ Laplace Neumann
$\Delta A_{1}^{(k)}=0$ in $\Omega_{1}$ ,
$- \frac{1}{\mu}\frac{\partial A_{1}^{(k)}}{\partial n_{1}}=-\lambda^{(k\rangle}$ on $\Gamma_{1}$ ,
$|A_{1}^{(k)}(_{X)|}arrow 0$ as $|x|arrow\infty$
, $\partial A_{1}^{(k)}/\partial_{\mathcal{T}_{1}}|\mathrm{r}_{1}$ .
Step 3’. $\Omega_{0}$
rot $H_{0}^{(k)}=J$, $\mathrm{d}\mathrm{i}\mathrm{v}(\mu H_{0}^{(})k)=0$ in $\Omega_{0}$ ,
$(\mu H_{0^{k}}^{()})\cdot$ $no=- \frac{\partial A_{1}^{(k)}}{\partial_{l}\sim_{1}}$ on $\Gamma_{1}$ ,
$H_{0\mathcal{T}}^{\langle k)}.\tau=\overline{H}$ on $\Gamma_{0}$
, $H_{0}^{(k)}\cdot r_{0}$ .
Step $4^{J}$ . :
$\lambda^{(k+1)}=\alpha_{k}(H_{0^{k)}}^{(}\cdot\tau 0)+(1-\alpha k)\lambda^{(k})$ on $\Gamma_{1}$ .
, $\alpha_{k}$ $0<\alpha_{k}<1$ .
Step 5’. $k:=k+1$ , Step 2’ .
, D-N .
Poisson D-N , [8]:
1(Yu, 1995) $0<\alpha_{k}<1$ , D-N $u_{0}^{(k)}$ u|\Omega
.
89




$\Gamma_{0}$ $\Gamma_{1}$ $R_{1}$ , , D-N ,
:





, Step 3 1 . , Step $3’$




, $\Delta$ $K$ ( 2) , :
$H|_{K}= \frac{1}{2\Delta}\sum_{(i,j,k)}$ hijlij
, $(i,j, k)=(1,2,3),$ $(2,3,1),$ $(3,1,2)$ . , $i$ $(x_{i}, y_{i})$ ,
$ij$ $H$ $h_{ij}$ .
Step 2 Dirichlet Step 2’ Neumann , $\text{ }[2],$ $[6]$ .
$\Omega_{0}$ , $\Gamma_{1}$ .




$H_{0}^{(k)}\cdot\tau_{0}$ , ( ) $h_{i\mathrm{j}}$ .
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4, , Poisson D-N .
, , $f=0,$ $J=0$ .
, 1 $\Gamma_{0}$ $\Omega$ Laplace
:
$\Delta u=0$ in $\Omega$ ,
$u=\cos\theta$ on $\Gamma_{0}$ .
rot $H=0$, $\mathrm{d}\mathrm{i}\mathrm{v}B=0$ in $\Omega$ ,
$H\cdot\tau=-\cos\theta$ . on $\Gamma_{0}$ .
, $\mu=1$ , $(r, \theta)$ $R^{2}$ .
3 $\Gamma_{1}$ , $\Omega$ $\Omega_{0}=\{(r, \theta);1<r<3,0\leq\theta<2\pi\}$
$\Omega_{1}=\{(r, \theta);r>3,0\leq\theta<2\pi\}$ ( 3 ).
4 , $\Omega_{0}$ $\Gamma_{1}$ , .
$\alpha_{k}=0.5(k=0,1,2, \ldots)$ , , $\Gamma_{1}$ $\lambda^{(0)}=0$ .
, $u(r, \theta)=\cos\theta/r,$ $H(r, \theta)=(-\sin 2\theta/r^{2}, \cos 2\theta/r^{2})$ . gb
$H$ 5, 6 , 7, 8 . ,
.
$\lambda^{(0)}$ $0$ $\sin\theta$ $\lambda^{(k)}(\theta)$ , $\theta$ , $u$ $\lambda(\theta)=$
$u(3, \theta)=\cos\theta/3$ , $H$ $\lambda(\theta)=H(3, \theta)\cdot \mathcal{T}0=\cos\theta/9$ ( 9-12).
, , $\lambda^{(k)}$ $\lambda$ . , $\alpha_{k}$
0.5 , . , 13, 14 $\alpha_{\mathrm{o}\mathrm{p}\mathrm{t}}=0.6$ .
1, 2 $\alpha_{\mathrm{o}\mathrm{p}\mathrm{t}}$ – .
4:3:
(512 , 32 )
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5: $u$ 6: $H$
7: $u_{0}^{(3)}$ 8: $H_{0}^{(4)}$
$\underline{\mathrm{B}\alpha\Phi\in}$
9: $\lambda^{(k)}$ $\lambda(\lambda^{(0)}=0)$ 10: $\lambda^{(k\rangle}$ $\lambda(\lambda^{(0)}=0)$
92
$\underline{\S 5}$
11: $\lambda^{(k)}$ $\lambda(\lambda^{(0)}=\sin\theta)$ 12: $\lambda^{(k)}$ $\lambda(\lambda^{(0)}=\sin\theta)$




. 2 , ,
. Laplace . ,
. ,
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, Steklov-Poincar\’e [7] , Fo $\Gamma_{1}$
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